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NUCLEAR  SCIENCE  AND  TECHNOLOGY 


Participants :  28th  June:  A r  Lynn,  fir  McMillan. 

1st  July:  Mr  Lynn,  Mr  McMillan. 

4th  July:  Miss  Carter,  Mr  Lynn,  Mr  McMillan,  Miss  Marsh. 

11th  July:  ,!t  day:  Miss  Carter,  Mr  Lynn. 

1  day:  Mr  Morton,  FC  MM  A  Whiting. 

Full  day:  Mr  McMillan,  Miss  Harsh. 

12th  July:  Mr  3aker  (Southern  Water  Authority) , Mr  McMillan, 

Miss  Marsh. 

18th  July:  Mr  Lynn,  Miss  Marsh. 

Unless  otherwise  stated  all  personnel  were  staff  of  the  Royal  Laval 

College. 

Introduction 

Field-work  was  undertaken  in  the  Medway  Hstuary  (Figure  l)  between  28th  June 
and  18th  July  1983  as  part  of  the  Estuarine  Research  Project  (F.RP)  within  the 
Department  of  Nuclear  Science  and  Technology  at  the  Royal  Naval  College,  Greenwich. 

The  time-table  for  the  work  is  given  in  Table  1 :  two  tide  gauges  were 
deployed  on  the  28th  June  at  Sheemess  for  testing  against  the  standard  tide  gauge 
installed  there.  The  two  tide  gauges  were  taken  out  and  re-deployed  elsewhere  in 
the  Medway  Hstuary  on  the  1st  July,  and  were  finally  recovered  on  the  18th  July. 
Three  days  of  monitoring  were  also  undertaken  (4th,  11th,  12th  July):  a  high-speed 
axial  profile  (4th  July),  monitoring  of  dye  and  fixed-point  monitoring  of  water 
parameters  (4th  and  11th  July),  monitoring  of  wind  (llth  July),  a  further  high-speed 
profile  (12th  July). 

The  field-work  was  undertaken  to  test  equipment  and  procedures  in  the  field, 
to  test  the  capabilities  of  a  loaned  inflatable  craft,  to  obtain  information  to 
improve  the  project's  computer  modelling  technique,  and  to  gain  information  for 
validation  of  a  1-d  transient  estuary  model. 


General  Information 


The  Ri'ISA  yacht  Grenavic  and  an  RUGA  inflatable  were  used  for  the  field-work. 
Field-work  commenced  at  05.00  on  the  4th  July  and  Hth  July  and  ended  at 
approximately  25.00  on  both  days;  on  the  12th  work  commenced  at  about  11.50  and 
ended  at  approximately  18. 30.  Scientific  work  started  at  07.48  on  the  -1th, 

06.45  on  the  11th,  and  12.00  on  the  12th  July. 


All  times  given  are  in  BGT.  The  times  of  High  Water  (ifW)  and  Low  Water  (l.V) 
and  th°ir  respective  heights  in  metres  at  the  Mast  Wharf,  Chatham  T,ncks,  we”e; 


low  va,t,::l 


•TOR  VATr 


-‘.til  July 
11th  July 
1 °th  July 


01.20  (1.12m)  15.2S  (1.57m) 

08.30  (0. 55c)  h.  20.55  (0.38m) 

t9. 10  (O.'Vs:)  •->.  21. SO  (0.28m) 


07.40  (4.?6m)  L  10.  SO  {'  . Ol’m  ) 
02.00  (6.0m)  K  14.20  y.Vm) 
02.40  ('-.IJm)  6  15.10  (6. 


The  dates  were  chosen  to  correspond  with  'leap  Tides  on  the  5th  and  Spring  tides 
on  the  11th  and  12th  July. 


» 


~'vo  bottom-mounted,  pressure  measuring,  internally  recording,  tide 
wore  deployed  on  the  18th  June  with  the  assistance  of  Medway  forts  Authority  (’’’a) 
at  the  position  shown  in  Figure  2  close  to  the  standard  tide  gauge  at  fhoerness. 

One  of  the  tide  gauges  an  M3A  (Controls)  Ltd  DVT-23  records  measured  pressure  onte 
an  internal  chart  recorder,  and  the  other  an  MBA  (Controls)  Ltd  BNM'-B  records 
conductivity,  temperature,  and  pressure  variation  onto  a  cassette  tape. 

mhe  gauges  were  recovered  on  the  1st  July  and  re-deployed  at  Cuxton  Marina  and 
at  heeds  Paper  Mill  (Figure  ?)  after  replacing  the  cassette  in  the  B‘JW-5  and  windin 
on  the  chart-paper  in  the  DLT-2B.  The  gauges  were  finally  recovered  successfully 
from  these  positions  on  th°  18th  July. 

It  was  found  that  the  DNW-5  had  been  raised  and  dropped  onto  its  side  by  a 
yachtsman  during  its  deployment  at  Cuxton  Marina,  and  that  its  batteries  had  not 
lasted  the  deployment.  Some  difficulty  was  encountered  when  recovering  the  BUM-1: 
because  of  the  depth  of  water,  and  because  during  the  accident  the  gauge  had  been 
turned  on  its  side. 


The  data  from  the  tide  gauges  requires  corrections  for  atmospheric  pressure. 
Barometric  pressure  readings  were  obtained  from  Medway  Ports  Authority  at  Sheerness 


Axial  Profile  1  (4th  JuIa 


An  axial  profile  was  attempted  at  high-water  using  a  small  inflatable.  A 
Partech  salinity,  temperature,  depth  sensor  ( TBS )  and  suspended  solids  monitor 
(7)00  ?itP)  calibrated  for  0-100  and  O-^OO  mg/l  (turbidity  standard)  were  to  be 
lowered  to  total  depth  at  certain  positions  (Figure  3)  and  readings  taken  at 
various  depths  on  the  way  down.  The  values  obtained  were  to  be  checked  whilst 
raising  the  instruments,  and  water  bottle  samples  were  to  be  taken. 


The  craft  left  the  moored  vessel  at  07.20  and  arrived  at  Position  3  at  07.80. 
The  depth  sensor  was  not  working  at  this  station  and  th°  depth  to  the  sensors, 
and  total  depth  wer"  obtained  using  the  small  echo  sounder  on-board  the  inflatable. 
At  08.14  at  position  I)  the  conductivity  and  temperature  sensors  failed.  For 
stations  after  station  B  water  samples  were  collected  for  laboratory  analysis  to 
determine  salinity,  water  surface  temperature  was  determined  using  a  thermometer, 
and  turbidity  profiles  were  run  using  the  echo-sounder  to  determine  the  depth  to 
the  sensor. 


The  last  station  was  occupied  at  10.42  although  the  inflatable  was  by  now 
suffering  from  engine  trouble.  The  inflatable  then  proceeded  back  to  the  moored 
vessel . 


Profile 


17th  Juli 


An  axial  profile  of  the  <*rituary  was  completed  by  occupying  the  position:- 
hown  in  Figure  A.  The  profile  was  completed  using  a  fast,  vessel  fro-  "  ;  •• 

.■.’a  f.e  r  Authority  to  ensure  that  the  poo ’t  ions  we~o  occupied  ■) 1  imat  ?ly  •  i. 

ran<-  state  of  tie*  tide.  Mai  inity  temperature  readings  were  marie  using  a  p,<i  .  M 
salinity  -  temperature  sensor  (TCM).  Twenty-six  stations  wer1  occupied  as 
position  1**  was  omitted,  it  took  up  to  2  minutes  to  complete  a  vertical  prof i  1  •• 
as  results  obtained  when  lowering  the  sensor  were  checked  when  it  was  raised. 


Fixed  Point  Monitoring  4th  and  11th  Jul', 


Fixed  point  monitoring  of  current  speed  an  I  d  i  v--ct  ion,  turbid  i  tv,  ralir.il 
and  temperature  was  undertaken  from  a  moored  vessel  (Figure  '• ).  At  ovr,  tv- 


vertical  profil-1  was  taken  to  determine  the  vertical  variation  in  water 
parameters.  A  profile  consisted  of  raising  the  sensors  to  just  b«low  th<  surf  ce, 
taking  a  oO  second  average  of  current  speed  and  noting  current  direction,  salmi* 
temperature,  turbidity  and  depth,  and  then  lowering  the  sensors  anti l  the  next 
monitoring  depth  when  the  monitoring  procedure  was  repeated;  monitoring  at 
suosequent  greater  depths  was  undertaken  until  the  bottom  was  reached,  Hal  inity, 
temperature  and  turbidity  readings  were  checked  whilst  raising  the  sensors,  and 
any  variations  noted  to  ensure  that  a  true  profile  was  obtained.  The  sensors 
were  then  lowered  to  2m  below  the  surface  until  the  time  for  the  next  vertical 
orofile.  Water  samples  were  taken  at  regular  intervals  for  laboratory  analysis. 

The  sensors  used  were:  a  current  meter,  DNC-3  from  NBA  (Controls)  Ltd  with 
water-run  and  water  temperature  parameters;  a  turbidity  meter  calibrated  using 
turbidity  standards  0-100  mg/l  and  0-300  mg/l,  7000-3RP  with  SI 00  head  from 
Partech  Electronics  Ltd;  and  a  salinity  and  temperature  sensor,  TBS  81  from 
Partech  Electronics  Ltd. 


-‘th  July 

Monitoring  commenced  at  08. and  continued  every  half  hour  until  12.00,  when 
it  was  decided  to  reduce  the  frequency  of  the  vertical  profiles  to  one  an  hour. 
Water  bottle  samples  and  surface  water  temperatures  were  taken  at  regular  interval* 
for  laboratory  analysis. 

A  further  current  meter  (Df:C-3)  was  deployed  for  testing  purposes;  temperature 
and  salinity  readings  from  this  DIJC-3  were  compared  with  those  obtained  from  the 
TCS  used.  The  temperature  readings  from  the  TCS  were  also  compared  with  those 
obtained  from  the  other  current  meter.  Both  current  meters  were  tested  running 
from  batteries  and  from  240V  ac  supplied  by  a  small  generator;  this  was  the  first 
occasion  that  the  1900W  Honda  generator  had  been  tested  under  field  conditions. 

Luring  the  afternoon  three  chart  recorders  were  tested  under  field  conditions 
to  evaluate  their  use  in  fixed-point  monitoring  data  collection  -  a  9-pcn 
nikadenki,  a  2-pen  XYY/t  plotter  (PL  2900)  and  a  1-pen  XY/t  recorder  (PL  d). 
Monitoring  finished  at  19.99- 

11th  July 

The  first  vertical  profile  was  started  at  08.01.  The  current  meter  and  other 
sensors  had  been  prepared  for  deployment  the  previous  night  so  that  monitoring 
could  commence  at  low  water.  The  equipment  was  run  from  internal  batteries  for  tin 
duration  of  trie  field-work  and  no  chart  recorders  wfr°  used. 

At  14.ro,  the  depth  sensor  on  the  current  meter  failed.  On  return  of  th-' 
boat  containing  the  fluoronetr-r,  monitoring  was  continued  at  1r>  minute  intervals 
-  t  a  <'.>oth  of  ‘'.9m.  At  21.19  monitoring  was  stopped. 

■  )y  Monitoring  ^th  and  lift:  July 

As  an  aid  to  understand ing  the  dynamics  and  dispersion  cha-ari  eristic;-  t  h 
••ntuary  dye  d  i  sours  ion  experiments  were  undertaken  on  both  days.  The  flnorom*  ,or 
'io>*d  was  a  "’urner  ;,k  II  fluoroaeter  which  had  bn,  n  previously  calibrated  in  *  t 
1  lborat.orv. 

'  ■  ■  0_1  . 

’01  of  a  1 1  ■  net  hand  mixture  w.a.i  injected  at  YJ .  ,*  8  at,  th  •  it  ior.  sr.owr:  it: 

!•’  i ,  ai  :*e  >.  I'nfortunately,  due  to  the  length  of  time  taken  to  complete  th  ■>  rxie: 

profile  merit  ion-al  previously  t:v  inflatable  was  not  able  to  examine  dye  va  ••..*<  ;o- 
until  just,  i>-for»  low  water.  At  this  late  stage  if  proved  imp aer i h l e  i.  >  follow 


the  dye  and  only  an  idea  of  the  dye  concentrations  could  be  obtain.**!. 

Just  before  high  water  a  further  series  of  runs  was  undertaken  including 
a  traverse  into  an  area  upriver  of  the  dye  to  check  background  readings.  At  this 
stage  the  fluoronetric  readings  had  reduced  to  approximately  twice  the  level  of 
background. 

1 1 th  July 

The  monitoring  was  undertaken  in  the  first  instance  by  Mr  Lynn  and 
y.r  McMillan;  all  comments  were  taped  and  positions  also  noted  on  waterproof 
ove-lays.  Positions  on  traverse  lines  were  determined  using  bearing  to  prominent 
marks.  Prior  to  commencement  of  the  day's  work  a  blank  fluorometer  reading  was 
taken  using  the  pump  system  in  the  inflatable.  The  tubing  inlet  was  set  at  0.2m 
below  the  water  surface.  At  regular  intervals  the  fluorometer' s  internal  tempera¬ 
ture  and  water  temperature  were  tested. 

At  approximately  08.45  201  of  the  dye-methanol  mixture  was  injected  at  the 
position  shown  in  Figure  5.  The  lateral  traverse  lines  (Figure  6)  were  then 
occupied  in  turn  afte’-  the  main  body  of  the  dye  had  passed  the  previous  traverse 
line.  Line  A  was  occupied  first,  then  when  it  was  apparent  that  the  dye  would 
take  some  time  to  arrive,  a  traverse  was  undertaken  to  the  Engineers  Pier  before 
reverting  to  traverse  A. 

The  tubing  to  the  pump  was  shortened  at  09.52  to  decrease  the  time  taken  for 

the  water  to  reach  the  fluorometer  from  the  end  of  the  tubing.  At  12.52  the 

fluorometer  tubing  was  set  to  0.5ra  below  the  water  surface.  At  12.55.50  the 

inflatable  returned  to  (Irena vie  to  permit  the  transfer  of  Mr  Lynn  for  Mr  Whiting. 

Traverses  restarted  with  Hr  .Vhiting  and  Mr  McMillan  at  the  remaining  traverse 
positions.  The  readings  indicated  that  either  the  dye  was  homogeneously  mixed 
across  the  estuary  at  these  traverse  lines  at  about  background  level,  or  the  dye 
had  been  lost. 

The  fluorometer  chart  recorder  trace  showed  that  the  12V  dc  battery  was  low 
at  14.49,  and  the  traverses  were  consequently  stopped  to  return  to  collect  a 
new  battery.  At  15.00  the  oil  warning  light  on  the  motor  of  the  inflatable  came 
on  and  an  emergency  stop  was  therefore  made  at  Rochester  Cruising  Club.  The 
engine  was  briefly  examined  and  it  was  found  that  the  oil  reservoir  had  plenty  of 
oil.  It  was  decided  to  continue  the  trip  back  to  the  moored  vessel  slowly,  and 
to  abandon  any  other  traverses. 

A  ship's  battery  was  then  used  to  power  the  pump  from  an  inflatable  alongside 
the  moored  vessel.  At  about  low  water  the  battery  was  unable  to  power  the 
fluorometer,  chart  recorder  and  pump  together.  The  fluorometer  experiment  was 
th'-rol'ore  concluded  at  21.00. 

Wind  station  (11th  July) 

To  r»duoe  the  number  of  unknown  environmental  parameters  affect  inv  ihr  „)*.•>■ 
parameters  being  monitored  a  wind  gauge  was  set  up  on  Thunderbolt  Pi  --  ( P’i 
The  equipment  used  was  a  portable  anemograph  type  ;:590  manufactured  by  tor 
Instruments  and  comprised  an  anemometer  and  a  windvane.  ,phe  eqeirment  war  »•■.* 
off  internal  batteries  and  one.?  set  up  was  allowed  to  run  for  th  romp ir/, 

The  equipment  was  in  place  and  turned  on  at  Oo.J7  and  removed  at  'O.-.y  . 


+>  n 


?hc  l.stuarin-'  Research  Project  team  w -eld  !  i •  to  thank  the  Mite  Manager 
at  Reeds  Paper  Mill  and  the  Mar.a per  at  Cuxton  Par ina  for  permitting  a  tompor.w 
ide  gauge  to  be  put  down,  personnel  of  the  Southern  Water  Authority  (lent 
ivision)  in  particular  Mr  Baicer  for  help  and  cooperation  with  the  field-work, 
and  personnel  of  the  Hydrographic  Section  of  Medway  Ports  Authority  in  particular 
Mr  Thorne  and  Mr  Stoyles  for  their  help  and  cooperation  throughout  the  field-work 

Miss  Marsh  drew  the  figures. 
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